Modulation of Escherichia coli N-acetylmuramoyl-L-alanine amidase activity by phosphatidylglycerol.
The activity of pure Escherichia coli murein (peptidoglycan) amidase (N-acetylmuramoyl-L-alanine amidase, EC 3.5.1.28) was measured after preincubation with E. coli phosphatidylglycerol microdispersions in final concentration ranging over micro- and millimolarities. The enzyme activity was increased up to 160% of the control for phosphatidylglycerol concentrations increasing from 2 to 50 microM. After a plateau extending from 0.05 to 0.3 mM, higher phosphatidylglycerol concentrations inactivated the enzyme down to 15% of initial activity for concentrations of 2 mM. Positive kinetic cooperativity was observed for the activation as well as for the inactivation processes. Cardiolipin (or diphosphatidylglycerol) from the same origin and under same conditions had no significant effect. Molecular sieving experiments have shown that, when inactivated, the enzyme remained firmly bound to the phosphatidylglycerol vesicles, whereas the activated phosphatidylglycerol-enzyme complex was totally dissociable by dilution. Activated phosphatidylglycerol complexes were recovered by gel exclusion chromatography at equilibrium in 40 microM phosphatidylglycerol. Possible physiological meaning of the results is briefly discussed in the context of our work and that done previously by others.